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(57) ABSTRACT 

A Semiconductor memory device comprises a first core 
Section including a plurality of memory cell arrays, a second 
core Section including a plurality of memory cell arrays and 
provided below the first core section, a third core section 
including a plurality of memory cell arrays and provided in 
a right side of the first core section, and a fourth core section 
including a plurality of memory cell arrays and provided in 
a right side of the Second core section, wherein at least a part 
of the memory cell arrays of the first core section and at least 
a part of the memory cell arrays of the fourth core section are 
simultaneously activated, and at least a part of the memory 
cell arrays of the Second core section and at least a part of 
the memory cell arrays of the third core section are simul 
taneously activated. 

11 Claims, 15 Drawing Sheets 
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SEMCONDUCTOR MEMORY DEVICE 

This application is a division of prior application Ser. No. 
09/058,218 filed Apr. 10, 1998 now U.S. Pat. No. 6,069,835. 

BACKGROUND OF THE INVENTION 

The present invention relates to a Semiconductor memory 
device having memory cells, and particularly, to a Semicon 
ductor memory device having memory cell arrays divided 
longitudinally and laterally into four core Sections. 
To reduce operational currents of a Semiconductor 

memory device, memory cell arrays are dispersively acti 
Vated. In recent years, to further reduce operational currents, 
all memory cell arrays are divided into two groups, one of 
the two groups is Selected, and memory cell arrays belong 
ing to the Selected group are dispersively activated. 

FIG. 1 shows a structure of a conventional Semiconductor 
memory device. In the following, Same components are 
denoted by Same reference Symbols, and reiteration of those 
components will be omitted. 

Core Sections 1 to 4 generally have equal memory capaci 
ties. The core Sections 1, 2, 3 and 4 are respectively 
positioned at the upper left, lower left, upper right, and lower 
right of a chip CP. 
An address buffer 11 is provided at an area between the 

core sections 3 and 4, for example. The address buffer 11 is 
Supplied with external address Signals A0 to A11 from a pad 
in the chip CP and generates control Signals RAt11 and 
RAc11 from, for example, an address Signal A11. 

Core section buffers 5 to 8 are arranged adjacent to the 
core sections 1 to 4, respectively. The core section buffers 5 
and 6 are Supplied with a control Signal RAt 11 outputted 
from the address buffer 11, and the core section buffers 7 and 
8 are supplied with a control signal RAc11 outputted from 
the address buffer 11. The core section buffers 5 to 8 
respectively activate the core Sections 1 to 4 in accordance 
with the control signals RAt11 and RAc11. 

Each of the core Sections 1 to 4 comprises a plurality of 
memory cell arrays 10, sense amplifiers 90 connected to the 
memory cell arrays 10, and circuits (not shown) for Selecting 
memory cells in accordance with a signal, Such as an array 
decoder and a row decoder. As shown in FIG. 1, the memory 
cell arrayS10 and Sense amplifiers 9 are disposed alternately, 
and each of the sense amplifiers 9 is shared by two memory 
cell arrays 10. The array decoder selects one or more 
memory cell arrays in a core Section to be activated by an 
instruction, in accordance with an upper bit of an address 
Signal Supplied through a core Section buffer. The row 
decoder Selects a word line of the memory cell array Selected 
by the array decoder, in accordance with a lower bit of an 
address Signal Supplied through a core Section buffer. 

Peripheral circuits 12 Such as row decoderS and column 
decoders described above are provided between the core 
Sections 1 and 2, 3 and 4, 1 and 3, as well as 2 and 4. 
A plurality of pads 50 are provided at the areas where the 

peripheral circuits 12 are provided Such that the pads are 
disposed laterally, for example. A part of the pads are used 
as power Supply pads. 
The following will be an explanation of a method of 

activating memory cell arrays divided into four core Sec 
tions. 
An address buffer 11 generates control Signals RAt11 and 

RAc11 relating to rows, from a bit A11 of an external 
address Signal. The control Signal RAc11 is an inverted 
signal of the control signal RAt11. In the following, “c” 
indicates an inverted Signal and “t' indicates a non-inverted 
Signal. 
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2 
Where the signal RAt 11 is of a selected State and the 

Signal RAc11 is of a non-Selected State, the upper left core 
Section 1 and the lower left core Section 2 are Selected. In 
this State, the upper right core Section 3 and the lower right 
core Section 4 are not Selected and deactivated. 

Further, memory cells of each of the Selected core Sections 
1 and 2 are divided into two groups, and memory cells 
belonging to one of the groups are activated in accordance 
with an upper address of the address Signal. FIG. 1 shows a 
Semiconductor memory device in this State. In the figure, 
those memory cell arrays 10 and sense amplifiers 9 which 
are hatched by oblique lines indicate activated arrays and 
Sense amplifiers. 
Where the signal RAt11 is of a non-selected State and the 

Signal RAc11 is of a Selected State, the memory cells of the 
upper right core Section 3 and the lower right core Section 4 
are activated. 
When a bit line is charged or discharged by Sense 

amplifiers, e.g., when the potential of a bit line is changed 
from 2xVcc to Vcc or VSS, noise is generated by the 
Switching operation of a transistor for connecting a Sense 
amplifier with a bit line. 

In a conventional Semiconductor memory device, acti 
Vated cell arrays are concentrated at the left or right half of 
the Semiconductor memory device. When the core Sections 
1 and 2 are activated, noise is generated concentrically in the 
left half of the semiconductor memory device. When the 
core Sections 3 and 4 are activated, noise is generated 
concentrically in the right half of the Semiconductor memory 
device. 
The noise thus generated is reflected on power Supply 

lines or the like and influences the operation of input pins 
and peripheral circuits in the vicinity of the activated core 
Sections. Specifically, the potential of power Supply lines 
Supplied with a Voltage VSS rises thereby hindering Supply 
of a VSS level. As a result, threshold voltages and the like of 
elements forming Sense amplifiers and peripheral circuits are 
changed, and associated circuits cause operation errors. 

In FIG. 2, it is Supposed that a power Supply pad 13 
supplied with a voltage VSS is provided in the left side of an 
area between the core Sections 1 and 2, and a power Supply 
pad 14 Supplied with a Voltage Vcc is provided in the right 
side of an area between the core sections 3 and 4. FIG. 2 
shows a case where the core Sections 3 and 4 are activated 
and arrows in this figure indicate main flows of currents to 
a power Supply pad. 
Power supply lines from the power supply pad 13 to the 

core Sections 3 and 4 are longer than power Supply lines 
from the power Supply pad 13 to the core Sections 1 and 2. 
Therefore, a Voltage drop caused in the power Supply lines 
is large when the core Sections 3 and 4 are activated. An 
influence from the Voltage drop in the power Supply lines 
when the core sections 3 and 4 are activated is therefore 
greater than that when the core Sections 1 and 2 are acti 
Vated. 

In FIG. 3, it is supposed that a power supply pad pair 15 
respectively Supplied with Voltages Vcc and VSS is provided 
in the left Side of an area between the core Sections 1 and 2, 
and another power Supply pad pair 16 respectively Supplied 
with Voltages is provided in the right Side of an area between 
the core Sections 3 and 4. Arrows in this figure indicate main 
flows of currents to the power Supply pads. 

In this case, a length of power Supply lines from the left 
power Supply pad pair 15 to the core Sections 1 and 2 are 
Substantially the same as that of the power Supply lines from 
the right power Supply pad pair 16. Therefore, unlike the 
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example shown in FIG. 2, an influence from a Voltage drop 
does not vary much depending on the positions of activated 
core Sections. 

However, when the core Sections 1 and 2 are activated, 
currents concentrically flow through the left power Supply 
pad pair 15. When the core sections 3 and 4 are activated, 
currents concentrically flow through the right power Supply 
pad pair 16. 

Generally, a Semiconductor chip is Sealed on a lead frame 
by resin and pads Such as power Supply pads are connected 
to inner leads by bonding wires thereto. A packaged Semi 
conductor device is Set on a board and outer leads are 
connected to wires on the board. Therefore, a pad Supplied 
with a Voltage VSS is applied with inductance from the lead 
frame and the wires on the board. Where L is the inductance 
applied to the power Supply pad, noise is expressed as 
LXdi/dt. Therefore, as described above, large noise is gen 
erated by the inductance when a current concentrically flows 
through one pair of power Supply pads. 

Thus, power Supply noise caused by resistance or induc 
tance reaches Such a level that Significantly influences the 
operation of circuits. 

BRIEF SUMMARY OF THE INVENTION 

The present invention has an object of reducing genera 
tion of noise in a Semiconductor memory device in which 
memory cell arrays are activated dispersively. 
A Semiconductor memory device according to the present 

invention comprises at least four memory cell arrayS 
arranged in matrix, wherein the memory cell arrays are 
activated to prevent from Simultaneously activating memory 
cell arrays arranged longitudinally. 

Specifically, a Semiconductor memory device has a fol 
lowing Structure. 
A Semiconductor memory device according to the present 

invention comprises a first core Section including a plurality 
of memory cell arrays, a Second core Section including a 
plurality of memory cell arrays and provided below the first 
core Section; a third core Section including a plurality of 
memory cell arrays and provided in a right Side of the first 
core Section; and a fourth core Section including a plurality 
of memory cell arrays and provided in a right Side of the 
Second core Section, wherein at least a part of the memory 
cell arrays of the first core Section and at least a part of the 
memory cell arrays of the fourth core Section are Simulta 
neously activated, and at least a part of the memory cell 
arrays of the Second core Section and at least a part of the 
memory cell arrays of the third core Section are Simulta 
neously activated. 

Another Semiconductor memory device according to the 
present invention comprises a first core Section including a 
plurality of memory cell arrays, a Second core Section 
including a plurality of memory cell arrays and provided 
below the first core Section; a third core Section including a 
plurality of memory cell arrays and provided in a right Side 
of the first core Section; a-fourth core Section including a 
plurality of memory cell arrays and provided in a right Side 
of the Second core Section; and an address buffer having an 
input terminal Supplied with an address Signal, for output 
ting a first or Second activation signal in accordance with a 
part of the address Signal, the first activation Signal making 
the first and fourth core Sections be activated and the Second 
activation Signal making the Second and third core Sections 
be activated. 

Preferred embodiments of the present invention are as 
follows. 
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4 
(1) A first power Supply line connected to the first and 

third core Sections and provided along lower edges of 
the first and third core Sections, a Second power Supply 
line connected to the Second and fourth core Sections 
and provided along upper edges of the Second and 
fourth core Sections and below the first power Supply 
line; and a wire for connecting the first and Second 
power Supply lines with each other at an area between 
the first and Second core Sections and at an area 
between the third and fourth core sections are further 
provided. 

(2) In the above (1), a plurality of pads are provided 
between the first and Second power Supply lines and the 
wire is provided at an area between the pads. 

(3) Each of the first to fourth core sections includes a core 
Section buffer having an input terminal Supplied with 
another part of the address Signal and with the first or 
Second activation Signal which activates the core Sec 
tion corresponding to the core Section buffer, for out 
putting the address Signal Supplied, in accordance with 
the activation signal Supplied, an array decoder for 
Selecting one of the plurality of memory cell arrayS 
forming the core Sections, with of use an upper bit of 
the address Signal outputted from the core Section 
buffer, and a row decoder for Selecting one of a 
plurality of word lines of the memory cell array 
selected by the array decoder, with use of a lower bit of 
the address Signal. 

(4) A first output buffer is shared by the first and second 
core Sections and a Second output buffer is shared by 
the third and fourth core sections. 

(5) In the above (1), each of the plurality of memory cell 
arrayS has at least two Sub-memory cell arrays, and 
when one of the two Sub-memory cell arrays is 
activated, another Sub-memory cell array is deacti 
Vated. 

(6) In the above (1), each of the plurality of memory cell 
arrayS has at least two Sub-memory cell arrays, and 
each of the Sub-memory cell arrayS is operated inde 
pendently. 

(7) In the above (1), a Sense amplifier for Sensing and 
amplifying data from the plurality of memory cell 
arrays is shared by adjacent memory cell arrayS. 

According to the present invention, core Sections arranged 
longitudinally and laterally are activated diagonally, and 
activated memory cell arrays are dispersed. Therefore, influ 
ences from noise can be reduced and are prevented from 
affecting the operation of circuits. 

Also, Since activated core Sections are dispersed, heat 
generation during operation is also dispersed. Accordingly, 
the present invention is particularly advantageous when the 
heat generation amount is large, e.g., in case of operation at 
a high frequency. 

Additional objects and advantages of the present inven 
tion will be set forth in the description which follows, and 
in part will be obvious from the description, or may be 
learned by practice of the present invention. The objects and 
advantages of the present invention may be realized and 
obtained by means of the instrumentalities and combinations 
particularly pointed out hereinbefore. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

The accompanying drawings, which are incorporated in 
and constitute a part of the Specification, illustrate presently 
preferred embodiments of the present invention and, 
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together with the general description given above and the 
detailed description of the preferred embodiments given 
below, Serve to explain the principles of the present inven 
tion in which: 

FIG. 1 is a view showing a conventional Semiconductor 
memory device; 

FIG. 2 is a view showing current flows in a conventional 
Semiconductor memory device; 

FIG. 3 is a view showing current flows in a conventional 
Semiconductor memory device; 

FIG. 4 is a view showing a Semiconductor memory device 
according to the present invention; 

FIG. 5 is a view showing current flows in the embodiment 
shown in FIG. 4; 

FIG. 6 is a view showing current flows in the embodiment 
shown in FIG. 4; 

FIG. 7 is a view showing a layout of power supply lines; 
FIG. 8 is a circuit provided between a power supply line 

VEXT and a power supply line VAA; 
FIG. 9 is a view showing circuit examples of a memory 

cell and a Sense amplifier; 
FIG. 10 is a view showing a layout of power supply lines 

according to the present invention; 
FIG. 11 is a view showing a specific pattern of a Semi 

conductor memory device according to the present inven 
tion; 

FIG. 12 is a view showing a circuit example of a core 
Section buffer; 

FIG. 13 is a view showing a data multiplexer; 
FIG. 14 is a view showing a peripheral circuit of a 

memory cell array; 
FIG. 15 is a view showing an embodiment in which 

output buffers are shared by core Sections 1 and 2 as well as 
core Sections 3 and 4, 

FIG. 16 is a view showing a case where shared output 
buffers 30 are applied to memory cell arrays constructed in 
a structure in which each memory cell array is activated in 
units of halves of a memory cell, 

FIG. 17 is a view showing an embodiment in which each 
memory cell array is divided into a plurality of Sub-memory 
arrays in a row direction; 

FIG. 18 is an example in which sense amplifiers and row 
decoders are shared and core Sections are arranged longitu 
dinally; 

FIG. 19 show a device having 4 power supply pads; and 
FIG. 20 shows a device having 8 power supply pads; 
FIG. 21 shows another example of activation of memory 

cell arrayS. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Embodiments of the present invention will now be 
explained with reference to the drawings. 

FIG. 4 is a view Schematically showing a Structure of a 
Semiconductor memory device according to an embodiment 
of the present invention. 
An output signal RAt 11 from an address buffer 11 is 

Supplied to a core Section buffer 5 connected to an upper left 
core Section 1 and a core Section buffer 8 connected to a 
lower right core Section 4. An output Signal RAc11 from the 
address buffer 11 is supplied to a core section buffer 6 
connected to a lower left core Section 2 and a core Section 
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6 
buffer 7 connected to an upper right core section 3. The other 
components than those described above are the same as 
those of a prior art example shown in FIG. 1. 

In the following, operation of the present embodiment 
will be described. 

External address signals A0 to A11 are supplied to the 
address buffer 11. The address buffer 11 generates control 
signals RAt 11 and RAc11 relating to rows, from a bit A11 
of the external address signals. Each of control signals 
RAc11 and RAt11 is an inverted signal of the other. 
When the signal RAt11 is of a selected state and the signal 

RAc11 is of a non-Selected State, the upper left core Section 
1 and the lower right core Section 4 are Selected. In this State, 
the lower left core Section 2 and the upper right core Section 
3 are not selected but are deactivated. Meanwhile, when the 
Signal RAc11 is of a Selected State and the Signal RAt11 is 
of a non-Selected State, the lower left core Section 2 and the 
upper right core Section 3 are Selected, but the upper left core 
Section 1 and lower right core Section 4 are not Selected. 
Thus, the core Sections are Selected diagonally. 

Like in the prior art example, memory cells to be activated 
in Selected core Sections are dispersed. 

In the present embodiment, the memory cell arrays are 
activated uniformly in the longitudinal and lateral directions, 
unlike the prior art example. Activation is not concentrated, 
for example, in the core Sections in the left half or upper half 
of the device as in a conventional Semiconductor memory 
device. Therefore, noise generated when Sense amplifiers are 
operated is dispersed longitudinally and laterally. 

FIG. 5 shows current flows when providing a power 
Supply pad Supplied with a power Supply Voltage Vcc. A 
power Supply pad 13 is Supplied with a power Supply Voltage 
Vcc and a power Supply pad 14 is Supplied with a voltage 
VSS. Arrows shown in FIG. 5 indicate main current flows to 
a power Supply pad. 
When the core Sections are activated, the core Section 3 or 

4 is far from the power supply pad 13. Therefore, a voltage 
drop caused by wires in the chip cannot be changed depend 
ing on the combination of core Sections. The Voltage drop 
has a maximum value Smaller than that of a conventional 
device. Accordingly, it is possible to reduce harmful influ 
ences on input pins and peripheral circuits in the vicinity of 
the activated core Sections. 

FIG. 6 shows current flows when of providing two power 
Supply pads Supplied with a power Supply Voltage Vcc. The 
power Supply pad pair 15 is Supplied with power Supply 
Voltages Vcc and VSS, and another power Supply pad pair 16 
is also Supplied with power Supply Voltages Vcc and VSS. In 
the example shown in FIG. 6, the power supply pad pair 15 
is provided in the left side of an area between the core 
Sections 1 and 2, and the power Supply pad pair 16 is 
provided in the right Side of an area between the core 
Sections 3 and 4. Arrows in FIG. 6 indicate main flows of 
currents to the power Supply pads. 
The amount of currents flowing through the power Supply 

pad pair 15 is Substantially equal to the amount of currents 
flowing through the power Supply pad pair 16 in either case 
where the core Sections 1 and 4 are activated or case where 
the core Sections 2 and 3 are activated. Therefore, the 
maximum value of the currents flowing through the power 
Supply pad pairS 15 and 16 can be reduced more than in a 
conventional device. As a result, noise generated by induc 
tance applied to the power Supply pads can be reduced. 

FIG. 7 shows a layout of power supply lines in the 
embodiment shown in FIG. 4. In FIG. 7, a reference 17 
denotes pads. 
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Power Supply lines VEXT are connected to power supply 
pads Supplied with a power Supply Voltage Vcc. The power 
Supply lines VEXT are also connected to peripheral circuits, 
for example. Power Supply lines VAA are supplied with a 
Voltage obtained by decreasing a Voltage Vcc by a circuit as 
shown in FIG.8. The circuit shown in FIG. 8 is provided at 
the area 19 shown in FIG. 7, for example. The power supply 
lines VAA Serve to Supply core Sections of Sense amplifiers 
with the decreased Voltage and to Supply memory cells with 
a voltage for restoring. The power Supply lines VSS are 
connected to power Supply pads Supplied with a voltage 
VSS. The power supply lines VEXT, VAA, and VSS are 
connected to each of core Sections 1 to 4. 

The power supply lines VEXT, VAA, and VSS are pro 
Vided along lower edges of the core Sections 1 and 3 and 
upper edges of the core Sections 2 and 4. The power Supply 
line provided along the lower edge of the core Section 1 are 
connected to the power Supply lines provided along the 
lower edge of the core Section 3, while the power Supply 
lines provided along the upper edge of the core Section 2 are 
connected to power Supply lines provided along the upper 
edge of the core Section 4. Generally, pads are Sequentially 
provided at an area between the upper core Sections 1 and 3 
and the lower core Sections 2 and 4. Therefore, the power 
Supply lines connected to the upper core Sections 1 and 3 are 
connected to the power Supply lines connected to the lower 
core Sections 2 and 4, only through the pads. 

Suppose that the power Supply pads Supplied with power 
Supply Voltages Vcc and VSS are provided at an area between 
the core Sections 3 and 4, for example, and that i expresses 
a current outputted from one of activated core Sections. 
When the core Sections 1 and 4 are activated, a current i 
flows through the power Supply lines VEXT, VAA, and VSS 
connected to the core Sections 1 and 4, but a Substantial 
current does not flow through the core Sections 2 and 3 since 
the core Sections 2 and 3 are not activated. 

FIG. 9 shows a circuit example of a sense amplifier and 
memory cells. FIG. 9 is an enlarged view of the area 18 
shown in FIG. 7. The memory cells and sense amplifier 
shown in FIG. 9 are circuits generally used. Signals SEP and 
SEN are selected by an address signal A8 and are supplied 
to drive sense amplifiers. When transistors 60 and 61 cor 
responding to a core Section to be activated are turned on, a 
Voltage VAA is Supplied to Peh Sense amplifiers and a 
voltage VSS is supplied to Nch sense amplifiers. 

FIG. 10 shows a layout of power supply lines according 
to the present invention. 

The power Supply lines VEXT, VAA, and VSS connected 
to the core Section 1 are respectively connected to the power 
supply line VEXT, VAA, and VSS connected to the core 
Section 3, at an area between the core Sections 1 and 2. 
Likewise, the power supply lines VEXT, VAA, and VSS 
connected to the core Section 3 are respectively connected to 
the power supply lines VEXT, VAA, and VSS connected to 
the core Section 4, at an area between the core Sections 3 and 
4. The power supply lines VEXT, VAA, and VSS provided 
along the lower edge of the core Section 1 are connected to 
the power supply lines VEXT, VAA, and VSS provided 
along the lower edge of the core Section 3, and the power 
supply lines VEXT, VAA, and VSS provided along the upper 
edge of the core Section 2 are connected to the power Supply 
lines VEXT, VAA, and VSS provided along the upper edge 
of the core Section 4. 

Power Supply pads Supplied with power Supply Voltages 
Vcc and VSS are provided at an area between the core 
Sections 3 and 4, and it is Supplied that i expresses a current 
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outputted from one of activated core sections. When the core 
Sections 1 and 4 are activated, a current V2 flows through the 
power supply lines VEXT, VAA, and VSS connected to the 
core Section 1 and also through the power Supply lines 
VEXT, VAA, and VSS connected through the core section 2 
which is not activated. 

Thus, in the layout of power Supply lines according to the 
present invention, a current flows though power Supply lines 
provided for the core Section, which is not activated, and 
therefore, power Supply lines can be effectively used. AS a 
result of this, the current flowing through each of the power 
Supply lines is reduced to /2, and Voltage drops of the power 
Supply lines can therefore be reduced, So that influences 
from noise can be reduced. In addition, Since power Supply 
lines provided in the upper and lower Sides of the pads are 
shared, the total line width of the power supply lines in both 
the upper and lower Sides can be narrowed. Therefore, the 
chip size can be reduced and power Supply lines can be 
provided between pads. 

FIG. 11 is a view more specifically showing the semi 
conductor memory device shown in FIG. 4. 
An address buffer 11 is supplied with address signals A0 

to A11. The address buffer 11 outputs address signals RA0 
to RA10 and control signals RAt 11, RAc11, CAt 11, and 
CAc11. The address signals RA0 to RA10 are the same as 
the address signals A0 to A10. The control signals RAt 11 is 
the same as the address Signal A11, and the control Signal 
RAc11 is an inverted signal of the control signal RAt11. The 
control Signal CAt 11 is the same as the address Signal A11, 
and the control Signal CAc11 is an inverted Signal of the 
control signal CAt11. 

Core section buffers 5 to 8 are supplied with the address 
signals RA0 to RA10. The core section buffers 6 and 7 are 
Supplied with the control signal RAt 11, and the core section 
buffers 5 and 8 are supplied with the control signal RAc11. 

FIG. 12 shows a circuit example of the core section 
buffers 5 to 8. The core section buffers 5 to 8 generate lower 
address signals RAQt.0 to RAOtt and upper address signals 
RAOt8 to RAOt10, RAOc9, and RAQc10, from the address 
signals Rat10 and RAc10, the control signals RAC10, and 
the control signal RAt11 or RAc11. The core section buffers 
5 to 8 respectively Supply corresponding core Sections 1 to 
4 with the Signals generated as above. 

In the core section buffer circuit shown in FIG. 12, if the 
control signal RAt 11 or RAc11 is of a low level, all the 
address signals RAQt.0 to RAOt10 become to be of a low 
level. As a result, no address Signals are Supplied to a 
corresponding core Section and the core Section is inhibited 
from writing and reading data. 

FIG. 13 shows a circuit example of data multiplexers 21 
and 22 shown in FIG. 11. The data multiplexers 21 and 22 
have an equal structure. In FIG. 13, those reference symbols 
of Signals or the like which are not written in parentheses 
belong to the data multiplexer 21, and those reference 
Symbols which are written in parentheses belong to the data 
multiplexer 22. 

Input terminals of the data multiplexerS 21 and 22 are 
supplied with control signals CAt11 and CAc11 and also 
supplied with write data WDt and WDc from an input stage 
(not shown), i.e., a Din buffer. Each of data WDt and data 
WDc consists of inverted signals of the other data. Input/ 
output terminals of the data multiplexer 21 are connected to 
RWD lines RWDL0 to RWDL7 of the core sections 1 and 3, 
and input/output terminals of the data multiplexer 22 are 
connected to RWD lines RWDLO to RWDL7 of the core 
Sections 2 and 4. Output terminals of the data multiplexers 
Supply read data RDt to an output stage (not shown), i.e., a 
Dout buffer. 
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In the following, a circuit equivalent to a core Section 1 in 
the data multiplexer 21 will be explained. 
A control Signal CAc11 is Supplied to a first input terminal 

of a NOR gate 32. A second input terminal of the NOR gate 
32 is grounded and an output terminal of the NOR gate 32 
is connected to control terminals of write drivers 35 and 36 
of through inverters 33 and 34 arranged in two Stages. A data 
input terminal of the write driver 35 is supplied with a bit 
WDti of data outputted from a Din buffer, and a data input 
terminal of the write driver 36 is supplied with data WDci 
outputted from the Din buffer. In the following, i is an 
integer of one of 0 to 7. 
A first output terminal of the write driver 35 is connected 

to the gate of a p-channel MOS transistor 37, and a second 
output terminal of the write driver 35 is connected to the gate 
of an n-channel MOS transistor 38. The Source of the 
p-channel MOS transistor 37 is supplied with a power 
supply voltage Vcc. The drain of the p-channel MOS tran 
Sistor 37 is connected to a RWD line RWDLti of the core 
Section 1 and the drain of the n-channel MOS transistor 38. 
The source of the n-channel MOS transistor 38 is grounded. 
A first output terminal of the write driver 36 is connected 

to the gate of a p-channel MOS transistor 39, and a second 
output terminal of the write driver 36 is connected to the gate 
of an n-channel MOS transistor 40. The Source of the 
p-channel MOS transistor 39 is supplied with a power 
supply voltage Vcc. The drain of the p-channel MOS tran 
Sistor 39 is connected to a RWD line RWDLci of the core 
Section 1 and the drain of the n-channel MOS transistor 40. 
The source of the n-channel MOS transistor 40 is grounded. 
The RWD line RWDLti is connected to the gate of a 

p-channel MOS transistor 42 and the gate of an n-channel 
MOS transistor 44. The RWD line RWDLci is connected to 
the gate of an n-channel MOS transistor 43 through an 
inverter 41. 

The source of the p-channel MOS transistor 42 is supplied 
with a power Supply Voltage Vcc. The drain of the p-channel 
MOS transistor 42 is connected to an input line RDti of a 
Dout buffer and to the drain of the n-channel MOS transistor 
43. The Source of the n-channel MOS transistor 43 is 
connected to the drain of the n-channel MOS transistor 44, 
and the Source of the n-channel MOS transistor 44 is 
grounded. 

For each bit of data and RWD lines, there is provided a 
circuit 30 consisting of the write drivers 35 and 36, 
p-channel MOS transistors 37, 39, and 42, n-channel MOS 
transistors 38, 40, 43, and 44, and inverter 41. In the example 
shown in FIG. 13, eight circuits 30 are provided. 

The data multiplexers 21 and 22 as described above 
supply RWD lines with data WD as write data from the Din 
buffer during write operation, and also Supply the Dout 
buffer with data as read data from RWD lines. 

FIG. 14 shows a peripheral circuit of memory cell arrays 
and Sense amplifiers. This figure is an enlarged view of an 
area 20 in FIG. 11. 

An array decoder 23 is provided for each of the memory 
cell arrays 10. An input terminal of the array decoder 23 is 
supplied with upper address signals RA8 to RA10. The array 
decoder 23 determines whether or not a corresponding 
memory cell 10 and a corresponding Sense amplifier 9 are 
activated in accordance with the upper address Signals. 
When a memory cell array 10 is activated, a partial 

decoder 24 and a row decoder 25 corresponding to the 
memory cell array 10 are activated. The partial decoder 24 
and the row decoder 25 select and activate a word line from 

15 

25 

35 

40 

45 

50 

55 

60 

65 

10 
a half of the memory cell array, and therefore, two partial 
decoders 24 and two row decoders 25 are provided for each 
cell array. The partial decoder 24 and the row decoder 25 
decode lower address signals RA0 to RA7 and select a word 
line 27 in the memory cell array 10. In the circuit shown in 
FIG. 14, two row decoders 25 are provided for one memory 
cell array 10, and therefore, the row decoder 25 selects one 
word line from the half of the memory cell array 10. DQ 
buffers 26 are provided between the RWD line and the sense 
amplifier 9. 
The present invention is not limited to the embodiment 

described above but may be modified as follows, for 
example. 

FIG. 15 shows an embodiment where output buffers 30 
are shared by core Sections 1 and 2 and by core Sections 3 
and 4. 

In the present invention, for example, as is indicated by 
Simultaneously activated core Sections hatched by oblique 
lines, the core Sections 1 and 2 or the core Sections 3 and 4 
are not simultaneously activated. Therefore, outputs from 
activated core Sections can be Selectively extracted from 
output buffers 30 even if output buffers are shared by core 
Sections 1 and 2 and also in common by core Sections 3 and 
4, as in the present embodiment. In this manner, the chip 
Structure can further be reduced. 

FIG. 16 shows a case in which sharing of the output 
buffers 30 shown in FIG. 15 is applied to memory cell arrays 
constructed in a structure in which halves (which are 
referred to as a first Sub-memory array 91 and a second 
sub-memory array 92) of each memory cell array 9 are 
separately activated. FIG. 16 shows only output lines from 
one memory cell array. In FIG. 16, the first sub-memory 
array 91 and the second sub-memory array 92 are connected 
to each other such that data from the array 91 and data from 
the array 92 are respectively amplified by Sense amplifiers 
(not shown) and thereafter pass through Switching elements 
31. Like the case of FIG. 15, output buffers are shared by the 
core Sections 1 and 2 and also shared by the core Sections 3 
and 4. 

In the present embodiment, the Structure as described 
above is realized and contributes to a reduction of the chip 
area, on the grounds that core Sections provided on a 
diagonal line are simultaneously activated and Since first and 
Second Sub-memory arrays are not simultaneously activated. 

FIG.16 shows an embodiment in which each memory cell 
array is divided and Subjected to Switching by a Switching 
element So that output buffers are shared. However, Sense 
amplifiers may be shared by adjacent memory cell arrayS. In 
this case, adjacent memory cell arrays sharing a Sense 
amplifier are Selectively connected to the Sense amplifier by 
making connection/disconnection therebetween by a Switch 
ing element. Also, like in FIG. 15, the core sections 1 and 2 
share output buffers and the core Sections 3 and 4 share 
output buffers. In the present embodiment, the number of 
Sense amplifiers can be reduced in comparison with the 
structure shown in FIG. 15, so that the chip area can further 
reduced. 

FIG. 17 shows an embodiment in which memory cell 
arrays in each core Section are Selectively activated. In FIG. 
17, the memory cell arrays can be activated independently. 
In this case, the core Sections 1 to 4 can be simultaneously 
activated, and a part of the core Section 1 and a part of core 
Section 2 arranged on diagonal line, a part of the core Section 
3 and a part of core Section 4 arranged on diagonal line, are 
Simultaneously activated. 
By combining the structure in which buffers or sense 

amplifiers are shared as described above with the present 
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invention, it is advantageously possible to realize a Semi 
conductor memory device which is capable of performing 
multi-bit Simultaneous output with reduced noise, without 
increasing the chip area. 

The present invention is not limited to the embodiments 
described above. 

Although the core Sections are arranged apart from each 
other in the embodiments described above, the core Sections 
may be positioned continuously. For example, FIG. 18 
shows an example in which Sense amplifiers are shared and 
core Sections are arranged longitudinally. 

The above description has been made of an example using 
four core Sections. However, this example merely cites a 
Structure of a minimum unit, and therefore, more core 
Sections than four may be included in the Structure. 

In this case, the present invention needs only to be 
arranged So as to Simultaneously activate core Sections 
provided on a diagonal line. A11 the memory cell arrays in 
a core Section need not be simultaneously activated, but at 
least one memory cell array (or one Sub-memory cell array 
where Sub-memory cell arrays are included) needs to be 
activated. 

In the above embodiment, a case where a device has two 
power Supply pads is explained, but the present invention 
can be applied to a device having 3 or more power Supply 
pads. FIGS. 19 and 20 show devices having 4 and 8 power 
Supply pads, respectively. 

In FIG. 19, for example, each core section has eight 
memory cell arrays, and parts of the memory cell arrays on 
diagonal line in core Sections 1 and 2 are simultaneously 
activated. Specifically, each of the core Sections are divided 
into two sections (hereinafter referred to as a Sub-core 
Section), and the power Supply pads are arranged for corre 
sponding Sub-core Sections. For example, first power Supply 
pad shared by one of the Sub-core Sections of the core 
Section 1 and one of the Sub-core Sections of the core Section 
2. With this configuration, for example, memory cell arrayS 
in one of the Sub-core Sections in the core Section 1 and 
memory cell arrays in one of Sub-core Sections in the core 
Section 2, which share a power Supply pad and are arranged 
diagonally, are simultaneously activated. An operation of the 
core Sections 3 and 4 arranged on the left Side is the same as 
above and therefore explanation will be omitted. 

FIG. 20 shows an example of increasing the number of 
power Supply pads. Four memory cell array Share one power 
Supply pad, and memory cell arrays which are arranged 
diagonally are simultaneously activated. 

FIG. 21 shows an example of memory cell arrays to be 
Simultaneously activated which are arranged in a mirror by 
the center of the chip. 
AS described above, the present invention can employ any 

layout or activation method of memory cell arrays, when 
Simultaneously activated memory cell arrays are not con 
centrated. 

Further, the present invention can be more variously 
modified within the scope of the subject matter of the present 
invention. 

Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the present 
invention in its broader aspects is not limited to the Specific 
details, representative devices, and illustrated examples 
shown and described herein. Accordingly, various modifi 
cations may be made without departing from the Spirit or 
Scope of the general inventive concept as defined by the 
appended claims and their equivalents. 
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What is claimed is: 
1. A Semiconductor memory device comprising: 
a first core Section including a plurality of memory cell 

arrays and a plurality of Sense amplifiers, said first core 
Section having a rectangular shape with a long Side and 
a short Side; 

a Second core Section including a plurality of memory cell 
arrays and a plurality of Sense amplifiers, Said Second 
core Section having a rectangular shape with a long Side 
and a short Side, the long Side of Said Second core 
Section facing the long Side of Said first core Section; 

a third core Section including a plurality of memory cell 
arrays and a plurality of Sense amplifiers, Said third core 
Section having a rectangular shape with a long Side and 
a short Side, the Short Side of Said third core Section 
facing the short Side of Said first core Section; 

a fourth core Section including a plurality of memory cell 
arrays and a plurality of Sense amplifiers, Said fourth 
core Section having a rectangular shape with a long Side 
and a short Side, the longside of Said fourth core Section 
facing the long Side of Said third core Section; 

an input circuit for inputting first and Second activation 
Signals; 

a first control signal line coupled between Said first core 
Section and Said fourth core Section to activate Said first 
core Section and Said fourth core Section in accordance 
with Said first activation Signal; and 

a Second control signal line coupled between Said Second 
core Section and Said third core Section to activate Said 
Second core Section and Said third core Section in 
accordance with Said Second activation signal. 

2. A Semiconductor memory device comprising: 
a first core Section including a plurality of memory cell 

arrays and a plurality of Sense amplifiers, said first core 
Section having a rectangular shape with a long Side and 
a short Side; 

a Second core Section including a plurality of memory cell 
arrays and a plurality of Sense amplifiers, Said Second 
core Section having a rectangular shape with a long Side 
and a short Side, the long Side of Said Second core 
Section facing the long Side of Said first core Section; 

a third core Section including a plurality of memory cell 
arrays and a plurality of Sense amplifiers, Said third core 
Section having a rectangular shape with a long Side and 
a short Side, the Short Side of Said third core Section 
facing the short Side of Said first core Section; 

a fourth core Section including a plurality of memory cell 
arrays and a plurality of Sense amplifiers, Said fourth 
core Section having a rectangular shape with a long Side 
and short Side, the long Side of Said fourth core Section 
facing the long Side of Said third core Section; 

an input terminal Supplied with an address Signal to output 
a first or Second activation Signal in accordance with a 
part of the address Signal; 

a first control Signal line coupled to Said input terminal, 
Said first core Section and Said fourth core Section to 
activate one array of Said first core Section and one 
array of Said fourth core Section in accordance with a 
part of the address Signal; and 

a Second control Signal line coupled to Said input terminal, 
Said Second core Section and Said third core Section to 
activate one array of Said Second core Section and one 
array of Said third core Section in accordance with the 
part of the address Signal. 
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3. A Semiconductor memory device comprising: 
a first core Section including a plurality of memory cell 

arrays and a plurality of Sense amplifiers, Said first core 
Section having a rectangular shape with a longside and 
a short Side; 

a Second core Section including a plurality of memory cell 
arrays and a plurality of Sense amplifiers, Said Second 
core Section having a rectangular shape with a long Side 
and a short Side, the long Side of Said Second core 
Section facing the long Side of Said first core Section; 

a third core Section including a plurality of memory cell 
arrays and a plurality of Sense amplifiers, Said third core 
Section having a rectangular shape with a longside and 
a short Side, the Short Side of Said third core Section 
facing the short Side of Said first core Section; 

a fourth core Section including a plurality of memory cell 
arrays and a plurality of Sense amplifiers, Said fourth 
core Section having a rectangular shape with a long Side 
and a short Side, the longside of Said fourth core Section 
facing the long Side of Said third core Section; 

an input terminal Supplied with an address Signal to output 
a first or Second activation Signal in accordance with a 
part of the address signal; 

a first control Signal line coupled to Said input terminal, 
Said first core Section and Said fourth core Section to 
activate Said plurality of memory cell arrays of Said first 
core Section and Said plurality of memory cell arrays of 
Said fourth core Section in accordance with the part of 
the address Signal; and 

a Second control Signal line coupled to Said input terminal, 
Said Second core Section and Said third core Section to 
activate said plurality of memory cell arrays of Said 
Second core Section and Said plurality of memory cell 
arrays of Said third core Section in accordance with the 
part of the address signal. 

4. A Semiconductor memory device comprising: 
a first core Section including a plurality of memory cell 

arrays and a plurality of Sense amplifiers, Said first core 
Section having a rectangular shape with a longside and 
a short Side; 

a Second core Section including a plurality of memory cell 
arrays and a plurality of Sense amplifiers, Said Second 
core Section having a rectangular shape with a long Side 
and a short Side, the long Side of Said Second core 
Section facing the long Side of Said first core Section; 

a third core Section including a plurality of memory cell 
arrays and a plurality of Sense amplifiers, Said third core 
Section having a rectangular shape with a longside and 
a short Side, the Short Side of Said third core Section 
facing the short Side of Said first core Section; 

a fourth core Section including a plurality of memory cell 
arrays and a plurality of Sense amplifiers, Said fourth 
core Section having a rectangular shape with a long Side 
and a short Side, the longside of Said fourth core Section 
facing the long Side of Said third core Section; 

an address buffer having an input terminal Supplied with 
an address Signal to output a first or Second activation 
Signal in accordance with a part of the address Signal; 

a first control Signal line coupled to Said address buffer, 
Said first core Section and Said fourth core Section to 
activate Said first core Section and Said fourth core 
Section in accordance with the first activation Signal; 
and 

a Second control Signal line coupled to Said address buffer, 
Said Second core Section and Said third core Section to 
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activate Said Second core Section and Said third core 
Section in accordance with the Second activation Signal. 

5. A Semiconductor memory device comprising: 
a first core Section including a plurality of memory cell 

arrays and a plurality of Sense amplifiers, said first core 
Section having a rectangular shape with a long Side and 
a short Side; 

a first core Section buffer connected to Said first core 
Section; 

a Second core Section including a plurality of memory cell 
arrays and a plurality of Sense amplifiers, Said Second 
core Section having a rectangular shape with a long Side 
and a short Side, the long Side of Said Second core 
Section facing the long Side of Said first core Section; 

a Second core Section buffer connected to Said Second core 
Section; 

a third core Section including a plurality of memory cell 
arrays and a plurality of Sense amplifiers, Said third core 
Section having a rectangular shape with a long Side and 
a short Side, the Short Side of Said third core Section 
facing the short Side of Said first core Section; 

a third core Section buffer connected to Said third core 
Section; 

a fourth core Section including a plurality of memory cell 
arrays and a plurality of Sense amplifiers, Said fourth 
core Section having a rectangular shape with a long Side 
and a short Side, the longside of Said fourth core Section 
facing the long Side of Said third core Section; 

a fourth core Section buffer connected to Said fourth core 
Section; 

an address buffer having an input terminal Supplied with 
an address signal to output a first or Second activation 
Signal in accordance with a part of the address Signal; 

a first control Signal line coupled to Said address buffer, 
Said first core Section buffer and Said fourth core Section 
buffer to activate said first core section and said fourth 
core Section in accordance with the first activation 
Signal; and 

a Second control Signal line coupled to Said address buffer, 
Said Second core Section buffer and Said third core 
Section buffer to activate Said Second core Section and 
Said third core Section in accordance with the Second 
activation Signal. 

6. A Semiconductor memory device comprising: 
a first core Section including a plurality of memory cell 

arrays respectively provided in a plurality of lines and 
respectively having a rectangular shape with a long Side 
and a short Side, and a plurality of Sense amplifiers 
provided in a plurality of lines respectively having a 
rectangular shape with a long Side and a short Side; 

a Second core Section including a plurality of memory cell 
arrays respectively provided in a plurality of lines and 
respectively having a rectangular shape with a long Side 
and a short Side, and a plurality of Sense amplifiers 
provided in a plurality of lines respectively having a 
rectangular shape with a longside and a short Side, and 
provided adjacent to Said first core Section, wherein the 
short Side of each memory cell array in Said Second core 
Section facing to the short Side of each memory cell 
array in Said first core Section, and the short Side of each 
Sense amplifier in Said Second core Section facing to the 
short Side of each Sense amplifier in Said first core 
Section; 

a third core Section including a plurality of memory cell 
arrays respectively provided in a plurality of lines and 
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respectively having a rectangular shape with a longside 
and a short Side, and a plurality of Sense amplifiers 
provided in a plurality of lines respectively having a 
rectangular shape with a long Side and a short Side; 

provided adjacent to Said first core Section, wherein the 
longitudinal direction of each memory cell array in Said 
third core Section parallels the longitudinal direction of 
each memory cell array in Said first core Section, and 
the longitudinal direction of the Sense amplifier in Said 
third core Section parallels the longitudinal direction of 
each Sense amplifier in Said first core Section; 

a fourth core Section including a plurality of memory cell 
arrays respectively provided in a plurality of lines and 
respectively having a rectangular shape with a longside 
and Short Side, and a plurality of Sense amplifiers 
provided in a plurality of lines respectively having a 
rectangular shape with a long Side and a short Side; 

provided adjacent to Said first core Section, wherein the 
short Side of each memory cell array in Said fourth core 
Section facing to the short Side of each memory cell 
array in Said third core Section, and the Short Side of 
each Sense amplifier in Said fourth core Section facing 
the short Side of each Sense amplifier in Said third core 
Section; 

an input terminal Supplied with an address Signal to output 
a first or Second activation Signal in accordance with a 
part of the address signal; 

a first control Signal line coupled to Said input terminal, 
Said first core Section and Said fourth core Section to 
activate one array of Said first core Section and one 
array of Said fourth core Section in accordance with the 
part of the address signal; and 

a Second control Signal line coupled to Said input terminal, 
Said Second core Section and Said third core Section to 
activate one array of Said Second core Section and one 
array of Said third core Section in accordance with the 
part of the address signal. 

7. A Semiconductor memory device comprising: 
a first core Section including a plurality of memory cell 

arrays respectively provided in a plurality of lines and 
respectively having a rectangular shape with a longside 
and a short Side, and a plurality of Sense amplifiers 
provided in a plurality of lines respectively having a 
rectangular shape with a long Side and a short Side; 

a Second core Section including a plurality of memory cell 
arrays respectively provided in a plurality of lines and 
respectively having a rectangular shape with a longside 
and a short Side, and a plurality of Sense amplifiers 
provided in a plurality of lines respectively having a 
rectangular shape with a longside and a short Side, and 
provided adjacent to Said first core Section, wherein the 
short Side of each memory cell array in Said Second core 
Section facing to the short Side of each memory cell 
array in Said first core Section, and the short Side of each 
Sense amplifier in Said Second core Section facing the 
short Side of each Sense amplifier in Said first core 
Section; 

a third core Section including a plurality of memory cell 
arrays respectively provided in a plurality of lines and 
respectively having a rectangular shape with a longside 
and a short Side, and a plurality of Sense amplifiers 
provided in a plurality of lines respectively having a 
rectangular shape with a long Side and Short Side, and 
provided adjacent to Said first core Section, wherein the 
longitudinal direction of each memory cell array in Said 
third core Section parallels the longitudinal direction of 
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each memory cell array in Said first core Section, and 
the longitudinal direction of each Sense amplifier in 
Said third core Section parallels the longitudinal direc 
tion of each Sense amplifier in Said first core Section; 

a fourth core Section including a plurality of memory cell 
arrays respectively provided in a plurality of lines and 
respectively having a rectangular shape with a long Side 
and a short Side, and a plurality of Sense amplifiers 
provided in a plurality of lines respectively having a 
rectangular shape with a longside and a short Side, and 
provided adjacent to Said first core Section, wherein the 
short Side of each memory cell array in Said fourth core 
Section facing to the short Side of each memory cell 
array in Said third core Section, and the Short Side of 
each Sense amplifier in Said fourth core Section facing 
to the Short Side of each Sense amplifier in Said third 
core Section; 

a first input terminal Supplied with a Supply Voltage 
provided between said first core Section and Said Sec 
ond core Section; 

a Second input terminal Supplied with the Supply Voltage 
provided between Said third core Section and Said 
fourth core Section; and 

wherein an amount of electric current which flows when 
Said first core Section and Said fourth core Section are 
activated is Substantially equal to an amount of electric 
current which flows when Said Second core Section and 
Said third core Section are activated. 

8. A Semiconductor memory device according to claim 7, 
further comprising: 

a first output buffer coupled between Said first core Section 
and Said Second core Section, and a Second output 
buffer coupled between Said third core Section and Said 
fourth core Section. 

9. A Semiconductor memory device comprising: 
a first core Section including a plurality of Sub-memory 

cell arrays respectively provided in a plurality of lines 
and respectively having a rectangular shape with a long 
Side and short Side, and a plurality of Sense amplifiers 
provided in a plurality of lines respectively having a 
rectangular shape with a long Side and a short Side; 

a Second core Section including a plurality of Sub-memory 
cell arrays respectively provided in a plurality of lines 
and respectively having a rectangular shape with a long 
Side and a short Side, and a plurality of Sense amplifiers 
provided in a plurality of lines respectively having a 
rectangular shape with a longside and a short Side, and 
provided adjacent to Said first core Section, wherein the 
short Side of each Sub-memory cell array in Said Second 
core Section facing to the short Side of each memory 
cell array in Said first core Section, and the short Side of 
each Sense amplifier in Said Second core Section facing 
the short Side of each Sense amplifier in Said first core 
Section; 

a third core Section including a plurality of Sub-memory 
cell arrays respectively provided in a plurality of lines 
and respectively having a rectangular shape with a long 
Side and a short Side, and a plurality of Sense amplifiers 
provided in a plurality of lines respectively having a 
rectangular shape with a longside and a short Side, and 
provided adjacent to Said first core Section, wherein the 
longitudinal direction of each Sub-memory cell array in 
Said third core Section parallels the longitudinal direc 
tion of each Sub-memory cell array in Said first core 
Section, and the longitudinal direction of each Sense 
amplifier in Said third core Section parallels the longi 
tudinal direction of each Sense amplifier in Said first 
core Section; 
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a fourth core Section including a plurality of Sub-memory 
cell arrays respectively provided in a plurality of lines 
and respectively having a rectangular shape with a long 
Side and a short Side, and a plurality of Sense amplifiers 
provided in a plurality of lines respectively having a 
rectangular shape with a longside and a short Side, and 
provided adjacent to Said first core Section, wherein the 
short Side of each Sub-memory cell array in Said fourth 
core Section facing the short Side of each Sub-memory 
cell array in Said third core Section, and the short Side 
of each Sense amplifier in Said fourth core Section 
facing the Short Side of each Sense amplifier in Said 
third core Section; 

a first input terminal Supplied with a Supply Voltage 
provided between said first core Section and Said Sec 
ond core Section; 

a Second input terminal Supplied with the Supply Voltage 
provided between Said third core Section and Said 
fourth core Section; and 

wherein the amount of electric current which flows when 
Said first core Section and Said fourth core Section are 
activated is Substantially equal to the amount of the 
electric current which flows when Said Second core 
Section and Said third core Section are activated. 

10. A Semiconductor memory device comprising: 
a first core Section including a plurality of Sub-memory 

cell arrays respectively provided in a plurality of lines 
and respectively having a rectangular shape with a long 
Side and a short Side, and a plurality of Sense amplifiers 
provided in a plurality of lines respectively having a 
rectangular shape with a long Side and a short Side; 

a Second core Section including a plurality of Sub-memory 
cell arrays respectively provided in a plurality of lines 
and respectively having a rectangular shape with a long 
Side and a short Side, and a plurality of Sense amplifiers 
provided in a plurality of lines respectively having a 
rectangular shape with a longside and a short Side, and 
provided adjacent to Said first core Section, wherein the 
short Side of each Sub-memory cell array in Said Second 
core Section facing the short Side of each memory cell 
array in Said first core Section, and the short Side of each 
Sense amplifier in Said Second core Section facing the 
short Side of each Sense amplifier in Said first core 
Section; 
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a third core Section including a plurality of Sub-memory 

cell arrays respectively provided in a plurality of lines 
and respectively having a rectangular shape with a long 
Side and a short Side, and a plurality of Sense amplifiers 
provided in a plurality of lines respectively having a 
rectangular shape with a longside and a short Side, and 
provided adjacent to Said first core Section, wherein the 
longitudinal direction of each Sub-memory cell array in 
Said third core Section parallels the longitudinal direc 
tion of each Sub-memory cell array in Said first core 
Section, and the longitudinal direction of each Sense 
amplifier in Said third core Section parallels the longi 
tudinal direction of each Sense amplifier in Said first 
core Section; and 

a fourth core Section including a plurality of Sub-memory 
cell arrays respectively provided in a plurality of lines 
and respectively having a rectangular shape with a long 
Side and a short Side, and a plurality of Sense amplifiers 
provided in a plurality of lines respectively having a 
rectangular shape with a longside and a short Side, and 
provided adjacent to Said first core Section, wherein the 
short Side of each Sub-memory cell array in Said fourth 
core Section facing the short Side of each Sub-memory 
cell array in Said third core Section, and the short Side 
of each Sense amplifier in Said fourth core Section 
facing the Short Side of each Sense amplifier in Said 
third core Section, 

wherein any Sub-memory cell array of Said first core 
Section and any Sub-memory cell array of Said Second 
core Section are not simultaneously activated, and any 
Sub-memory cell array of Said third core Section and 
any Sub-memory cell array of Said fourth core Section 
are not simultaneously activated. 

11. A Semiconductor memory device according to claim 9, 
wherein while Said first core Section and Said fourth core 
Section are activated, one Sub-memory cell array of Said first 
core Section and the one Sub-memory cell array of Said 
fourth core Section are simultaneously activated, and while 
Said Second core Section and Said third core Section are 
activated, one Sub-memory cell array of Said Second core 
Section and the one Sub-memory cell array of Said third e 
Section are simultaneously activated. 

k k k k k 
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